The current project describes the development of the Resilient Systems Scales to address conceptual and methodological ambiguities in assessing the ecological systems model of resilience. Across a number of samples (total n = 986), our findings suggest that the Resilient Systems Scales show equivalence to a previously reported assessment (Maltby, Day,
in demonstrating the same factor structure, adequate intra-correlation between the two measures of resilience, and equivalent associations with personality and well-being.
The findings also suggest that the Resilient Systems Scales demonstrate adequate test re-test reliability, compare well with other extant measure of resilience in predicting well-being, and map, to varying degrees, onto positive expression of several cognitive, social, and emotional traits. The findings suggest that the new measure can be used alongside existing measures of resilience, or singly, to assess positive life outcomes within psychology research.
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Psychological trait resilience within ecological systems theory: The Resilient Systems Scales
The current understanding of psychological resilience focuses on two general frameworks. First, a buffering approach considers resilience the opposite of risk, i.e. how psychological processes interact with negative events to lessen their impact. In contrast, the assessment of trait resilience examines how people characteristically respond to and approach negative events. Both frameworks are criticised for their ambiguity regarding what comprises resilience. With the buffering hypothesis, this arises because any variable can be labelled a resilient factor so long as it alleviates the impact of a negative event. With the assessment of trait psychological resilience, there are over 25 resilience measures, with resilience encompassing many constructs, including hardiness, coping, optimism, perseverance, impulse control, and self-efficacy (Pangallo, Zibarras, & Lewis, 2015; Windle, Bennett, & Noyes, 2011) . Furthermore, this ambiguity extends to the consideration of childhood resilience factors. Rutter (2013) identified eight conceptual frameworks that cover childhood resilience, including risk, inoculation effects of risk, mental attributes, biological features, and the effects of social relationships. Therefore, the existing literature provides researchers and practitioners with a rich list of possible definitions that could be used for describing psychological resilience; however, this does not translate into clear strategic approaches for considering resilience in children due the relatively large number of conceptual approaches that may be drawn upon (Rutter, 2013) .
To address this research gap in how to best define resilience, Maltby, Day, and Hall (2015) introduced a new trait resilience assessment derived from three common mechanisms identified in ecological systems theory (Holling, 1973 (Holling, , 1978 (Holling, , 2006 Walker, Holling, Carpenter, & Kinzig, 2004) . The first is engineering resilience, an ability, in terms of the speed and ease of the system, to recover to a stable equilibrium following disturbance. The second is ecological resilience, an ability to absorb or resist disturbance, whilst maintaining a THE RESILIENT SYSTEMS SCALES 4 stable state and making necessary changes to one's own functioning. The third is adaptive capacity, an ability to vary functions and processes continually so as to be prepared to adapt to a disturbance. Maltby et al. (2015) examined the underlying structure of the 115 items from the five most cited trait resilience scales in the literature (the Hardiness Scale [Bartone, Ursano, Wright, & Ingraham, 1989] , the Ego Resiliency Scale [Block & Kremen, 1996] , the Psychological Resilience Scale [Wagnild & Young, 1993] , the Connor-Davidson Resilience Scale [Connor & Davidson, 2003 ] and the Brief Resilience Scale [Smith et al., 2008] ). These scales embrace a series of theoretical resilience perspectives, such as the capacity to display controlled responses to environmental demands, a personality approach encapsulating emotional, cognitive, and behavioural traits, a "resilience core" reflecting general psychological and physical resilience, treatment contexts, and ability to effectively recover from adversity (Bartone et al., 1989; Block & Kremen, 1996; Smith et al., 2008; Wagnild & Young, 1993) . Maltby et al. (2015) found that the three ecological systems theory resilience mechanisms emerged as the strongest latent factors. They thus developed a 12-item measure of the three dimensions of resilience based on the four highest-loading items on each of the latent factors, combining items from all of the five existing resilience scales.
Using the items in this manner proved useful in terms of the conceptualisation and value of ecological systems theory within wider trait and well-being psychology. This was illustrated through the reporting of a stable three-factor structure in US, Japanese, and Polish samples, demonstrating positive associations with adaptive expressions of the traits of the five-factor personality model, and through the making of a positive contribution to clinical and non-clinical psychological health states, after controlling for personality and coping, and over time (Maltby, Day, & Hall, 2015; Maltby et al., 2016) . This ecological systems model of resilience is aligned with biological and ecological resilient systems, hence representing a THE RESILIENT SYSTEMS SCALES 5 positive manifestation of positive traits and outcomes through adaptive expressions of trait and well-being psychology.
However, though the 12 items presented by Maltby et al. (2015) demonstrate reliability and validity, there are four main reasons why their continued use is not constructive for the literature. First, though the borrowed items do demonstrate face validity in terms of reflecting Holling's theoretical descriptions of resilience based on emerging latent factors (Maltby et al., 2015 (Maltby et al., , 2016 , the current measures use items that were not written with Holling's descriptions of resilience systems in mind (e.g. Holling, 1973 Holling, , 1978 Holling, , 2006 . Therefore, it may be advantageous to develop items more attuned to those descriptions, which emphasise particular dynamics underpinning each aspect of resilience, such as speed and ease of recovery, more attuned to a normal state for engineering resilience, and more attuned to the ability to function while withstanding disturbance, for ecological resilience. Second, the items from the existing 12-item scale, since they are borrowed from other scales, will always overlap with the existing measures of resilience. This hinders researchers, rendering them unable to operationalise the ecological systems theory alongside other theories of resilience, because it is difficult for these resilience assessments to be used together without the same items being used to measure different constructs. Third, some of the items borrowed from the Connor-Davidson Scale are not free to use, which makes the scale potentially prohibitive when individuals are not able to accommodate the cost (e.g. in schools) or within large samples. Fourth, two of the borrowed items use colloquialisms, with reference to "roadblocks" and "set-backs", and therefore the items may not meet the criteria of not using jargon and not being culturally specific, potentially making them inappropriate for use among some intended audiences (Kline, 1999) . For these reasons, it would be fruitful to develop a set of equivalent items, forming a measure of the three resilience systems that maps directly onto THE RESILIENT SYSTEMS SCALES 6 Holling's descriptions of resilience systems, can be employed alongside other measures of resilience, is free to use, and avoids colloquialisms.
Therefore, the aim of the current study was to examine whether we could develop reliable and valid alternative items to assess engineering, ecological and adaptive resilience, that avoided colloquialisms, were free to use, and were written in the theoretical context of Holling's descriptions of resilience systems, so that they might be used alongside other measures of resilience.
Method Sample
Three samples of data were collected.
Sample 1 comprised 444 US adult respondents (264 males, 180 females), aged from 18 to 69 years (M = 32.04, SD = 11.01 years). Respondents were predominantly of white ethnicity (80.0%), with Asian (7.2%) and Black (6.57%) being the next most frequently reported ethnicities. The most frequently reported "highest level of qualification" was undergraduate degree (37.8%), followed by high school diploma (31.1%). The most reported income level was $0-10,000 per year (14.4%), followed by $20, 000-$30,000 (14.2% Sample 3 comprised undergraduate students from a United Kingdom university experiment participation scheme, whereby students were given the option to take part in experiments in return for being able to recruit participants for their own research projects in their final year. With this sample there were two data collection points, just under three months apart. At Time 1, 310 students (47 males, 263 females; Mean age = 19.40, SD = 2.4 years) took part, with 164 of them (22 males, 140 females; Mean age = 19.62 years, SD = 3.01) participating at both time points. The study was advertised, and volunteers signed up and completed the study online via an electronic survey system. If participants withdrew from a single study or multiple studies under the scheme they did not jeopardise the reward (i.e., the opportunity to recruit participants for their own research projects). Data were matched across time points through a unique identifier allocated through the experiment participation scheme software account.
Procedure
Development of Items. A list of possible items was compiled through a focus group of eight students (two males, six females) aged 20 to 25 years (M = 20.87, SD = 1.7 years), THE RESILIENT SYSTEMS SCALES 8 who were enrolled on a research project module, at either an undergraduate or postgraduate level, and were attending a class on item writing (Maltby, Day, & Macaskill, 2013) .
Respondents were provided with definitions of the three resilience dimensions, and the 12 items identified and borrowed from existing resilience scales by Maltby et al. (2015) to measure these dimensions of resilience (henceforth these items are referred to as "borrowed" items). The focus group was asked to write alternative items for the three definitions, using the original items from the established scales as an initial guide. However, the focus group was also asked to develop the items in such a way that they would map onto the dynamics emphasised by the theoretical descriptions of the three dimensions: engineering, items focusing on speed and ease of reaching an equilibrium; ecological resilience, items focusing on maintaining and altering functioning whilst demonstrating strength; and adaptive capacity, items focusing on a predisposition for change and the unpredictable. To tap directly into these resilience constructs, all items were written with a positive emphasis on engagement in resilience behaviours, with an emphasis on simplicity and suitability of language and meaning to promote clarity. The focus group then met again a week later, and after a couple of minor amendments, selected the eight items they felt best represented each dimension, with items selected if six out of the eight individuals agreed the item should go forward. These 24 "new" items are presented in Table 1 .
Sample 1 and 2 measures. Respondents in Sample 1 were then provided with 36
resilience items (the 24 new items and the 12 items borrowed from existing resilience scales) and asked to indicate their agreement with each question (item) using a five-point response scale ranging from "1=Strongly Disagree" to "5=Strongly Agree". Respondents in Sample 2 were provided with 24 resilience items (12 "new" items and the 12 "borrowed" items), with the number of "new" items having been reduced following exploratory factor analysis that is detailed below. These 12 "new" items formed what are referred to henceforth as the Resilient THE RESILIENT SYSTEMS SCALES 9 Systems Scales. In addition, the first sample completed the Ten-Item Personality Inventory (TIPI; Gosling, Rentfrow, & Swann, 2003) , and the second sample the Hospital Anxiety and Depression Scale (HADS; Zigmond & Snaith, 1983) to facilitate comparisons between the new and old items in terms of the relationships between the latter, and personality and affect as reported in previous studies (Maltby et al., 2016 (Maltby et al., , 2015 . The TIPI comprises ten items, scored on a seven-point scale ("1=Strongly Disagree" to "7=Strongly Agree"), and used to assess emotional stability, extraversion, conscientiousness, agreeableness, and openness to experience. The HADS comprises two seven-item subscales, measuring anxiety and depression, and scored on a series of different four-point scales indicating degree of intensity or frequency of symptoms.
Sample 3 measures. Respondents in Sample 3 were given the Resilient Systems
Scales at both administration points. In addition, at Time 1 (n = 310) respondents were The second chosen was the Psychological Resilience Scale (PRS; Wagnild & Young, 1993) , which had been cited 635 times. This 25-item scale measures resilience via the capacity to withstand stress and create meaning from challenges. Responses are scored on a seven-point scale ranging from "1=Disagree" to "7=Agree". In its original form, the PRS comprises two factors: Personal Competence and Acceptance of Self and Life. The third chosen was the Ego Resiliency Scale ( ER-89; Block & Kremen, 1996) , which had been cited 438 times. This 14-item scale assesses a global ability to adapt to a stressful experience and return to individual characteristics afterwards. Responses are scored on a seven-point scale, from "1=Does not apply at all" to "7=Applies very strongly". The fourth chosen was the Hardiness Scale (HS; Bartone et al., 1989) , which had been cited 270 times. This scale comprises 45 items designed to measure dispositional resilience, presented as three factors: commitment, control, and challenge. Responses are scored on a four-point scale ranging from "0=Not at all true" to "3=Completely true".
In addition to the resilience scales administered at Time 1, to assess well-being outcomes, we concentrated on two measures that reflect overall positive functioning: physical health and eudemonic well-being. To measure well-being in terms of physical health, we used the Physical Health Questionnaire (PHQ; (Schat, Kelloway, & Desmarais, 2005) . This 14-item scale assesses a range of somatic symptoms, across gastrointestinal problems, headaches, sleep disturbances, and respiratory illness. Responses are scored on a seven-point scale from "1=Not at all" to "7=All of the time". For the purposes of this study, we computed an overall physical health score, with higher scores indicating lower levels of physical health. We assessed eudemonic well-being because it represents psychological health in terms of longerterm engagement and meaning derived from life challenges. To measure eudemonic wellbeing, we used the 18-item Scales of Psychological Well-being (Ryff & Keyes, 1995) that encompasses six dimensions of psychological well-being (autonomy, environmental mastery, positive relations with others, personal growth, purpose in life, and self-acceptance).
Responses are scored using a six-point Likert scale ranging from "1=Strongly disagree" to "6=Strongly agree". At Time 2, respondents (n = 164) were given a series of scales to add to the convergent validity of the scales. We largely based this on the adaptive assumptions underpinning resilient systems theory and the idea that resilience should be associated with a number of adaptive expressions of cognitive, social, and emotional psychological traits (Maltby et al., 2015) . In selecting our measures, we included assessments of executive functioning and emotional intelligence, given that these are indicative of wider adaptive cognitive and emotional ability traits (Cooper & Petrides, 2010; Wilson, Evans, Emslie, Alderman, & Burgess, 1998) , and measures of self-esteem and self-efficacy, as these are indicative of adaptive expressions of self-concept and self-competence (Chen, Gully, & Eden, 2001; Rosenberg, 1965) . Specifically, we administered four measures, described next.
The first measure was the Dysexecutive Functioning Questionnaire (DEX; Wilson et al., 1998) . The scale comprises 20 self-report items that cover a range of dysexecutive symptoms around inhibition, intention, social regulation, and abstract problem solving. Each item is scored on a five-point scale from "0=Never" to "4=Very often". Research suggests that these dysexecutive problems are best described within one underlying factor (Gerstorf, Siedlecki, Tucker-Drob, & Salthouse, 2008) ; therefore, we computed an overall score for the scale, wherein higher scores represented higher levels of dysexecutive symptoms. The second measure was the Trait Emotional Intelligence Questionnaire-Short Form (TEIQue-Short Form; Cooper & Petrides, 2010; Petrides & Furnham, 2006 ), which assesses a global level of trait emotional intelligence across 15 facets of emotional intelligence (e.g. well-being, selfcontrol, emotionality, sociability). Items are scored on a seven-point Likert-type scale ranging from "1=Completely disagree" to "7=Completely agree". As the measure assesses global levels of trait emotional intelligence, we computed an overall score for the scale, wherein higher scores represented higher levels of emotional intelligence. Third, we used overall scores from the ten-item Rosenberg Self-Esteem Scale (Rosenberg, 1965) to assess overall THE RESILIENT SYSTEMS SCALES 12 subjective emotional evaluation of one's own worth. Items are scored on a four-point Likerttype scale ranging from "1=Strongly disagree" to "4=Strongly agree". Fourth, overall scores from the eight-item New General Self-Efficacy Scale (Chen et al., 2001) were used to assess self-efficacy as a belief in the competence to attain the required performance across a variety of achievement situations. In it, items are scored on a five-point Likert-type scale, ranging from "1=Strongly disagree" to "5=Strongly agree".
In addition, at Time 2, we specifically wished to test the Resilient Systems Scales' association with social desirability responding, with the prediction that there should be no association between the Resilient Systems Scales and a tendency among respondents to answer items on the Resilient Systems Scales in a manner that would be viewed favourably by others. Therefore, we also administered the six-item Lie subscale of the Abbreviated Form of the Revised Eysenck Personality Questionnaire - Short-Form (Francis, Brown, & Philipchalk, 1992) . Items were scored on a "Yes" -"No" response scale and summed to assess overall social desirability.
Ethical Consent
The current study received ethical approval from a university psychology research ethics board.
Results
The data analysis strategy formed three stages: (1) factor analysis, (2) equivalence analysis, and (3) test re-test and comparison analysis.
Factor Analysis
In the factor analysis stage, Sample 1 was used for an exploratory factor analysis (EFA) and Sample 2 for a confirmatory factor analysis (CFA).
Exploratory Factor Analysis (EFA). First, the skewness (-1.34 to .44 ) and kurtosis (-1.27 to 1.95 ) statistics for the 36 items fell within the criteria for a normal univariate THE RESILIENT SYSTEMS SCALES 13 distribution, with values within +/-1 representing "very good" symmetry and values within +/-2 representing "acceptable" symmetry, and skewness > 2 and kurtosis > 7 representing a concern around symmetry (Curran, West, & Finch, 1996; George & Mallery, 2010) .
Consequently, a maximum likelihood extraction method was used for the EFA. The second step of the analysis was to determine the factor structure of the items. The items were newly written, and consequently, to allow any potential factor structure to emerge among them, EFA was used in the first instance. The participants (444) to variables (36) ratio exceeded the recommended ratio for EFA, of 10 to 1 (with a minimum number of participants of 150) (Cattell, 1978; Gorsuch & Hillsdale, 1983 We considered three methods for assessing the number of factors to retain for the EFA: the K1 method (eigenvalues greater than one; Kaiser, 1960) , a scree plot (Cattell, 1966) , and parallel analysis using Monte Carlo simulations (Horn, 1965) . The latter analysis compares the extracted eigenvalues of the EFA to those that might be expected from purely random data. Previous findings have suggested that parallel analysis is the most accurate method for determining the number of factors, comparing favourably to the other two methods, and demonstrating less variability (e.g. Fabrigar, Wegener, MacCallum, & Strahan, 1999; Glorfeld, 1995; Ledesma & Valero-Mora, 2007) . Therefore, parallel analysis using Monte Carlo simulations was used to determine the number of factors. The fourth eigenvalue obtained using maximum likelihood extraction (eigenvalues 14. 22. 5.46, 4.00, and 1.26) failed to exceed the fourth from the parallel analysis (eigenvalues 1.58, 1.51, 1.46 , and 1.41), calculated from 1,000 generated datasets with 444 cases and 36 variables, thus suggesting a three-factor solution.
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Given this, a three-factor solution (see Table 1 ) was explored, using a promax rotation (it was anticipated that the factors would be correlated), with delta set to 0. Meaningful loadings were assessed using the criteria of .32 ("poor"), .45 ("fair"), .55 ("good"), .63 ("very good"), and .71 ("excellent") (Comrey & Lee, 1992; Tabachnick, Fidell, & Boston, 2007) .
We have presented the items (with the items from existing scales italicised) in Table 1 in the order in which the factors loaded, and then according to the salience of each item to each factor.
-Insert Table 1 about hereLooking at the table, all the items load singularly on a factor, with loadings ranging from .49 (above "fair") to .91 (above "excellent"). In terms of naming the factors, the pattern and values of the loadings indicate that the first factor is an "engineering resilience" factor, the second an "ecological resilience" factor, and the third an "adaptive capacity" factor. The newly written items can largely be found to load alongside the "borrowed" items, with at least four of the newly written items loading on each of the factors with a loading exceeding the criterion for "excellent" (.71 ). The factor correlations between the three factors were as follows: engineering/ecological, r = .52; engineering/adaptive capacity, r = .35; ecological/adaptive capacity, r = .28. These findings suggest the factors share no more than 27% of the variance.
Confirmatory Factor Analysis (CFA).
Considering this finding, the following proposal was put forward: for each of the three factors, each of the four newly written items demonstrating the highest loadings on each factor in the EFA could be suggested as an alternative for measuring that resilience dimension. For clarity, we now refer to these 12 new items as the Resilient Systems Scales. However, to explore the structural validity and stability of this interpretation, we administered the Resilient Systems Scales items, alongside the 12 "borrowed" items, to the second sample (noting that we reversed the scoring of the two negatively worded original items).
It is necessary to demonstrate the incremental value of proposed CFA models (Barrett, 2007) . Therefore, we compared two models: (i) a unidimensional model, proposing that all 24 items could load on one factor, reflecting an underlying latent factor of resilience; and (ii) a three-factor model, suggesting that the 24 items would form engineering, ecological, and adaptive capacity trait resilience factors. In comparing these two models, we predicted that the three-factor would present the better fit to the data due to the theoretical assertion of three different resilience systems and the findings from the EFA, which suggested that the factors shared no more than 27% of the variance.
To assess each of the proposed models, we used standard goodness-of-fit indices recommended by Hu and Bentler (1999) and Kline (2005) : the relative chi-square (CMIN/DF), alongside the chi-square and degrees of freedom, comparative fit index (CFI), non-normed fit index (NNFI), root mean square error of approximation (RMSEA), and standardised root mean square residual (SRMR). Statistics that represent an "acceptable" fit are indicated by a CMIN/DF of less than 3, CFI and NNFI greater than .90, RMSEA of less than .08, and SRMR of less than .08 (Browne & Cudeck, 1993; Hu & Bentler, 1999; Tabachnick et al., 2007) , with an improved model indicated by a change in CFI (ΔCFI) greater than .01 (Cheung & Rensvold, 2002) . The goodness-of-fit statistics for the four models are presented in Table 2 . The three-factor model demonstrates acceptable fit, with improved goodness-of-fit statistics over the unidimensional model (ΔCFI > .01). Therefore, these findings suggest that the three separate factors of engineering, ecological, and adaptive capacity resilience best explain the variance in these data.
-Insert Table 2 here -
Equivalence Analysis
Samples 1 and 2 were used for an equivalence analysis between the new and previous versions of the resilience scales. Sample 1 was also used to complete an equivalence analysis between the new and previous versions of the resilience scale and the five-factor model of personality. Sample 2 was also used to complete an equivalence analysis between the new and previous versions of the resilience scale, and depressive and anxiety symptoms.
To assess the equivalence between using the Resilient Systems Scales and the "borrowed" items from other resilience scales, we looked at (i) the concurrent validity between the three subscales from the Resilient Systems Scales and the scales formed from the "borrowed" items; and (ii) equivalence in terms of the associations between the Resilient Systems Scales and the "borrowed" subscales, on the one hand, and the five-factor model of personality (Sample 1) and depressive and anxiety symptoms (Sample 2), on the other. Table   3 presents all the Cronbach's (1951) alpha coefficients, means, and correlations between the scales, for Samples 1 and 2. In terms of reliability, all the scales exceed the .6 criterion, above which internal reliability may be considered "adequate" (Kline, 1999; Nunnally, 1978) . To assess the equivalence between the Resilient Systems Scales and the "borrowed" scales, we used Campbell and Fiske's (1959) -Insert Table 3 all above the .6 minimum threshold suggested by Chinn (1991) , with two of the scales above the threshold of .75, representing "excellent" reliability (Fleiss, 1986) .
To examine the utility of the new scale we investigated the comparative value of the Resilient Systems Scales against four extant resilience measures (PRS; CD-RISC; ER-89; HS) in determining the two well-being outcomes (psychological well-being and physical health) that were assessed at Time 1. We tested this through two multiple regressions in which all the resilience variables were entered as predictor variables, and psychological well-being and physical health were used as outcome variables.
The variance inflation factors (VIFs) and tolerance factors for the predictor variables were no larger than 4.56 and no smaller than .217 respectively. Therefore, they did not contravene the threshold values for VIFs of at least 5 and for tolerance statistics of less than .2 that are used to suggest collinearity between independent variables (Kutner, Nachtsheim, Neter, & Li, 2004) . The results of the regression analysis are presented in A check of the initial correlation between the personal competence subscales of the CD-RISC and physical health scales indicated a statistically significant negative correlation of r = .17, p = .003, indicating a small effect size, but in the opposite direction to the association suggested by the multiple regression. Reversals in the direction of association (magnitude or direction) are frequently caused by collinearity, too many variables in the model, or suppression effects (Mosteller & Tukey, 1977) . As the main reason for including CD-RISC was to compare the Resilient Systems Scales against the variance accounted for by extant resilience variables, this finding does not undermine the finding that the Resilient Systems Scales predict unique variance in psychological well-being and physical health when compared against extant resilience measures.
-Insert Table 4 here - Table 5 presents all the Cronbach's (1951) alpha coefficients and means for, and correlations between, the scales administered at Time 2, namely, the Resilient Systems Scales, DEX, TEIQue-Short Form, Rosenberg Self-Esteem Scale, New General Self-Efficacy Scale, THE RESILIENT SYSTEMS SCALES 19 and Lie subscale. The Cronbach's alpha coefficients for the scales used exceed the aforementioned internal reliability criterion of α > .60 as "acceptable".
-Insert Table 5 here -
In terms of assessing the magnitude of the zero-order correlations between the measures, we report statistical significance using a frame of reference, with r ≥ .37
representing a large effect size, .24 ≤ r < .37 representing a moderate effect size, and .1 ≤ r < .24 representing a small effect size (Cohen, Cohen, West, & Aiken, 2003; McGrath & Meyer, 2006) , and a moderate effect size deemed to be the minimum at which the findings can be considered of practical significance (Cohen, 1992) . This criterion differs from the well-cited efficacy, all to a magnitude of a large effect size. The ecological resilience scores were positively associated with higher emotional intelligence, self-esteem and self-efficacy, to a magnitude of a large effect size, and associated with lower dysexecutive symptoms to a medium effect size. The adaptive capacity resilience scores were positively associated with higher emotional intelligence, to a magnitude of a medium effect size, and associated with higher self-esteem and self-efficacy to a small effect size, even though they share a statistically significant association. The adaptive capacity resilience scores were not significantly associated with dysexecutive symptoms. Furthermore, none of the subscales of the Resilient Systems Scales were significantly associated with socially desirable responding.
Discussion
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The aim of the current study was to develop a set of items designed to directly measure trait levels of Holling's ecological systems model of resilience (Holling, 1973 (Holling, , 2006 and that did not borrow items from existing measures of resilience. The findings suggest a three-factor structure, acceptable internal and test re-test reliability, and concurrent validity against a previously reported measure of these resilience systems, albeit comprising items borrowed from other scales (Maltby et al., 2015) . This view is further supported by the equivalence of scores obtained on the three Resilient Systems Scales and scores on the three resilience scales formed from the "borrowed" items, in terms of the associations with scores obtained for the personality and well-being measures. Furthermore, these findings replicate previous findings in the UK and the USA that have explored the relationship between resilience, personality, and mental health measures (Maltby et al., 2016 (Maltby et al., , 2015 . That is, engineering resilience shows the highest association with emotional stability, and ecological resilience shows the highest association with conscientiousness. The findings also suggest that all aspects of resilience are significantly related to better mental health, noting that, on this occasion, a small effect size was found for the association between adaptive capacity and lower anxiety and depression. Together, this suggests the Resilient Systems Scales items provide an equivalent measure of the three dimensions of resilience (engineering, ecological and adaptive capacity) to that of the previous formulation. Though these findings do not immediately seem to present much progress over using the "borrowed" items, their introduction is important because they are more theoretically consistent with Holling's (1973 Holling's ( , 2006 descriptions of resilient systems, avoid colloquialisms, are free to use, and do not contain the same items as the five most cited measures of resilience, thereby facilitating the simultaneous use of different resilience scales. Within this context, the Resilient Systems Scales provide a relatively short assessment (12 items) of three well-recognised systems, and this item-to-construct ratio seems favourable when compared to other extant measures of resilience. This is important for the measurement and examination of trait resilience, not least because the conceptual and measurement understanding of trait resilience has previously been somewhat ambiguous (Pangallo et al., 2015; Windle et al., 2011) . Therefore, the current findings also suggest the Resilient Systems Scales can be employed to assess independent three-trait resilience systems to inform the planning and goals of interventions, both individually and with systems.
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There are two further aspects to consider in terms of the current findings. The first is that the items were written through a focus group of students. This approach meant that the item writing extended beyond what might have been achieved by the authors alone, and was done within an informed context of working with strong theoretical definitions and example items. However, it may have introduced idiosyncratic wording into the items. Further research might consider whether, within other contexts (e.g. with children or in other languages), the items developed are optimal, not least because these resilience factors may have different meanings across cultures (Maltby et al., 2016) . The second is that the current study only considers resilience at one time point, in terms of contributions to well-being outcomes. This presents a weakness in terms of attributing the contributing effects of resilience to mental health outcomes over time, based on this study, though previous studies have confirmed this in terms of resilience predicting better mental health (Maltby et al., 2015) .
In summary, the current findings suggest the identification of a free-to-use resilience scale that comprises original items (i) to assess an ecological systems model of resilience, comprising engineering resilience, ecological resilience, and adaptive capacity, (ii) that map onto several positive expressions of personality, cognitive, social, emotional, and health traits and states, and (iii) that can be used alongside existing trait resilience scales. -.04 .09 .49 Items in italics are the original items from existing scales described in Maltby et al. (2015) , abbreviated due to copyright.
Tables
Key: * Items suggested for the Resilient Systems Scales. We suggest ordering items by using one item from each factor in sequence, until all 12 items have been employed THE RESILIENT SYSTEMS SCALES 31 
